(Received 2nd April 1974) It has been reported that rat eggs can be fertilized in vitro (Miyamoto & Chang, 1973; Toyoda & Chang, 1974) . Further study has revealed that the eggs from immature rats are easier to fertilize in vitro with a lower concentration of spermatozoa (Niwa & Chang, 1973) and that the capacitation of rat spermatozoa can be better achieved in a lower concentration than in a higher concentration of spermatozoa (Niwa & Chang, 1974) . The present experiment was designed to determine the optimal sperm concentration and the minimal number of spermatozoa for the fertilization of rat eggs in vitro.
The medium for fertilization was prepared according to the description of Toyoda & Chang (1974) . The eggs recovered from naturally ovulating mature rats or from immature rats which had been induced to superovulate were inseminated with epididymal spermatozoa from mature rats, incubated and examined as described by Niwa & Chang (1973) . In order to control the sperm concentration or the number of spermatozoa, various volumes of the first sperm suspension of 0\m=.\5 to 1\m=.\0 ml were added to 0\m=.\4 or 0\m=.\6 ml of the medium before introduction of the eggs. Usually five to twenty eggs were introduced into each sperm suspension covered with oil. The number of spermatozoa was counted from the sperm suspension before insemination by means of a haemo¬ cytometer.
From the results presented in Table 1 , it can be seen that for fertilization in vitro of eggs recovered either from mature or immature animals (Exp. 1), the optimal sperm concentration was 0-5 to L5xl06/ml. The fertilization rates were higher in the eggs from superovulated immature rats (69 to 81%) than in the normally ovulated eggs from mature rats (22%). In a sperm concentration below or above 0-5 to 1-5/ml, very few eggs (0 to 7%) from the mature rats, but relatively higher proportions of those (23 to 37%) from imma¬ ture rats (Exp. 1), were fertilized. This confirms our previous finding that eggs from immature rats are easier to fertilize in vitro than those from mature rats (Niwa & Chang, 1973) .
Since the data presented in (14) 21 (17) 6 (11) 0 (0) 1 (3) 6(11) 12 (26) 0 (0) 4 (8) 28 (10) 6 (7) 14 (5) 6 (4) 7 (6) 0 (0)
Eggs were introduced to 0-4 ml sperm suspension prepared 10 to 30 min earlier and examined 8 to 36 hr after insemination. Data published previously (Niwa & Chang, 1973) are included. Table 1 show that no penetration occurred in a sperm concentra¬ tion of 0-04 106/ml and only 2% of eggs were fertilized at a high sperm con¬ centration of 4-9 to 5-1 106/ml. At a sperm concentration of 0-16 to 0-51 IO6/ ml, 92% of eggs were fertilized. The sperm motility was not different in most cases after incubation with eggs for 7 to 8 hr.
The results of Exp. 2 indicate that for fertilization in vitro of rat eggs from immature animals, the optimal sperm concentration ranged from 0-16 to 0-51 106/ml. Below this concentration or above a sperm concentration of 2-4 to 5-1 106/ml, the penetration rates were relatively low (Table 1) .
In order to determine the minimal number of spermatozoa required for fertilization in vitro and whether presence of different numbers of eggs influence the penetration rate, different sperm concentrations from the same male were prepared in separate droplets but various numbers of eggs were introduced into each droplet. The results presented in Table 2 In the rat, the number of spermatozoa in each oviduct at the time of fertili¬ zation is about forty-five (Austin, 1948; Blandau & Odor, 1949) , i.e. about ten spermatozoa for each egg. We have found, however, that under conditions in vitro it requires at least about 3000 to 6000 spermatozoa for each egg. This emphasizes the importance of the rôle played by the female tract. Whether the extraordinarily large number of spermatozoa required for fertilization in vitro is due to the lack of sperm selection in vitro, the incompetency of certain proportions of spermatozoa (Cohen, 1969) , lack of successful collision (Roths¬ child, 1956 ) between spermatozoa and eggs in a droplet, or to some other physiological reactions of, and between, spermatozoa and eggs is still to be determined.
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